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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve the maximum NOx reduction while the discharge amount of 
the smoke is suppressed constantly within the allowable range by realizing the EGR control of 
excellent accuracy to cope with rapid change in the operational condition. 

SOLUTION: The exhaust gas reflux is controlled by adOusting an opening of an EGR valve according to 
the operational condition of an engine. The oxygen concentration R02 In the whole sucked air 
containing the EGR gas. and the ratio of the amount Q02 of oxygen in the whole sucked air to the fuel 
injection OF are obtained, and the oxygen-fuel ratio (Q02/QF) Is compared with the allowable smoke 
limit value K, and when the oxygen-fuel ratio (Q02/QF) is smaller, the EGR valve is controlled so that 
the oxygen-fuel ratio is equal to the allowable smoke limit value. When the oxygen-fuel ratio is larger 
than the limit value, the EGR valve is controlled so that the oxygen concentration R02 is equal to the 
target oxygen concentration D02. The amount of oxygen required to keep the target smoke level can 
be secured thereby, and the maximum NOx reduction can be achieved. 
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* NOTICES * 




iTPO and MCIPX are not responsible for any 
damages caused by the use of tbis translation. 

1. This dociiment has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust air reflux control approach characterized by performing EGR control that a low 
smoke should be maintained according to change of the oxygen absolute magnitude in [ all / containing 
EGR gas ] inhalation air, and performing EGR control in order to reduce NOx according to change of the 
oxygen density in [ above-mentioned all ] inhalation air. 

[Claim 2] It faces performing exhaust air reflux control by adjusting the opening of an EGR valve 
according to an engine operation situation. Ask for the oxygen density in [ all / containing EGR gas ] 
inhalation air, and the ratio of the amount of oxygen in [ above-mentioned all ] inhalation air, and fuel oil 
consumption, and this oxygen fuel ratio is compared with a smoked tolerance value. It is the exhaust air 
reflux control approach characterized by controlling the above-mentioned EGR valve to become equal to 
the above-mentioned smoked tolerance value when the above-mentioned oxygen fiiel ratio is small, and 
controlling the above-mentioned EGR valve so that the above-mentioned oxygen density becomes equal to 
a target oxygen density, when large. 

[Claim 3] The detection means for being prepared in the downstream and detecting the air content and 
oxygen density rather than the connecting location of the EGR valve prepared in the exhaust air reflux way 
for making exhaust air flow back, and the above-mentioned exhaust air reflux way of an inhalation-of-air 
path. The storage section which is equipped with the control unit which operates the above-mentioned EGR 
valve according to the detection value and engine operation situation by this detection means, and 
memorizes a smoked tolerance value and the set point of a target oxygen density to this control unit. The 
comparison-operation section which compares these operation value with the above-mentioned set point, 
and judges the optimal opening of the above-mentioned EGR valve while calculating the oxygen density in 
[ all / that contains EGR gas based on the above-mentioned detection value ] inhalation air, and the ratio of 
the amount of oxygen in [ above-mentioned all ] inhalation air, and fuel oil consxmiption. The exhaust air 
reflux control unit characterized by preparing the output section which outputs a control signal so that the 
above-mentioned EGR valve may become the optimal opening. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to EGR, i.e., the exhaust air reflux control approach, which 
makes engine exhaust gas flow back suitably in an inhalation-of-air system, and its equipment. 
[0002] 

[Description of the Prior Art] If it is in these days, the exhaust air reflux (EGR) which aims at NOx 
reduction by returning a part of exhaust air to an inhalation-of-air system is used increasingly widely. Since 
generating of a smoke will serve as size if it becomes the excess of EGR when it is necessary to control 
with a sufficient precision compatible with the constancy of combustion etc. and applies to especially a 
diesel power plant, the amount of reflux (the amount of EGR(s)) needs the highly precise EGR control 
according to an engine operation situation. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional EGR control, since it controlled 
based on the EGR rate (= the amount of EGR gas / the amount of amoimt of new mind inhalation + EGR 
gas) as shown, for example in JP,5-18324,A, control precision was not necessarily able to say that it was 
enough. That is, as shown in d rawing 12 , by the service condition, the relation between an EGR rate and 
the rate of NOx reduction (discharge rate when setting an NOx discharge when you have no EGR to 100) 
differs greatly, and the correlation mode does not set it to a heavy load, but the rate of NOx reduction 
changes rapidly by change of a kana EGR rate. This is for decreasing, if much oxygen is included in 
exhaust gas and it becomes a heavy load, in order to make it bum in air Rich at the time of low and an 
inside load. Therefore, when it is difficult to control NOx reduction by high degree of accuracy to the 
desired value and there was boost delay in the transition stage of a supercharged engine depending on an 
operation situation, for example further, there was a problem of having imitated aggravation of a smoke 
therefore insufficient [ oxygen ] and being easy to come. 
[0004] 

[Means for Solving the Problem] That said technical problem should be solved, this invention performs 
EGR control that a low smoke should be maintained according to change of the oxygen absolute magnitude 
in [ all / containing EGR gas ] inhalation air, and it performs EGR control in order to reduce NOx 
according to change of the oxygen density in [ all ] inhalation air. It faces originating this exhaust air reflux 
control approach, the NOx level as which this invention persons are express in the rate of NOx reduction 
by experiment etc. is imiquely decide irrespective of an operation situation depending on an inhalation 
oxygen density, and it has find out depending on excess air factor lambdaa also in consideration of the 
amoimt of oxygen in EGR gas for the smoked level express with discharge smoked concentration (refer to 
drawing 1 1 ) (referring to drawing 9 ). Moreover, it has found out that the oxygen density in exhaust gas 
changes with EGR rates (refer to drawing 10 ), and that the oxygen density in exhaust gas changes with the 
service conditions of an engine load and an engine speed a lot (refer to drawing 8 ). Furthermore, if smoked 
level has correlation strong against the ratio of the amount of oxygen, and fiiel oil consimiption and an 
inhalation air content moreover becomes less, the same oxygen density has also foimd out that a smoke gets 
worse (refer to drawin g 7 ). Based on these research results, this invention proposes the oxygen density and 
oxygen absolute magnitude in [ all / containing EGR gas ] inhalation air as a control parameter replaced 
with a conventional EGR rate or a conventional excess air factor. Moreover by this control approach, the 
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maximxim reduction of NQ^Jmi be performed, without a smoked discmf^e exceeding a tolerance value. 
[0005] Moreover, this invention is faced performing exhaust air reflux control by adjusting the opening of 
an EGR valve according to an engine operation situation. Ask for the oxygen density in [ all / containing 
EGR gas ] inhalation air, and the ratio of the amount of oxygen in [ above-mentioned all ] inhalation air, 
and fuel oil consumption, and this oxygen fuel ratio is compared with a smoked tolerance value. When an 
oxygen fuel ratio is small, an EGR valve is controlled to become equal to a smoked tolerance value, and 
when large, an EGR valve is controlled so that an oxygen density becomes equal to a target oxygen density. 
Thus, reduction of the maximum NOx can be aimed at, being able to secure the amount of oxygen required 
in order to maintain the smoked level used as a target, and always stopping the discharge of a smoke in an 
allowed value by controlling. 

[0006] The EGR valve which this invention is equipment for enforcing said control approach, and was 
furthermore prepared in the exhaust air reflux way for making exhaust air flow back. The detection means 
for being prepared in the downstream and detecting the air content and oxygen density rather than a 
connecting location with the exhaust air reflux way of an inhalation-of-air path. The storage section which 
is equipped with the control unit which operates an EGR valve according to the detection value and engine 
operation situation by the detection means, and memorizes a smoked tolerance value and the set point of a 
target oxygen density to this control unit. The comparison-operation section which compares these 
operation value with the set point, and judges the optimal opening of an EGR valve while calculating the 
oxygen density in [ all / that contains EGR gas based on a detection value ] inhalation air, and the ratio of 
the amoimt of oxygen in [ above-mentioned all ] inhalation air, and fuel oil consumption. The output 
section which outputs a control signal so that an EGR valve may become the optimal opening is prepared. 
By this configuration, a detection means detects all the inhalation air contents and oxygen density 
containing EGR gas. A controller asks for the oxygen density in [ all ] inhalation air, and the ratio of the 
amount of oxygen in [ all ] inhalation air, and fuel oil consumption from these detection value and an 
operation situation. And this oxygen fuel ratio is compared with a smoked tolerance value, and an EGR 
valve is controlled by that size to the optimal opening. The highly precise EGR control which can aim at 
reduction of the maximum NOx is attained always stopping the discharge of a smoke in an allowed value 
now. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained according 
to an accompanying drawing. 

[0008] Drawing 1 explains first the exhaust air reflux control unit which applied this invention. This 
exhaust air reflux control unit is mainly constituted by the EGR valve 2 prepared in the exhaust air reflux 
way 1 for making exhaust air flow back, the detection means 4 for being prepared in the inhalation-of-air 
path 3, and detecting that air content and oxygen density, and the control unit 5 which operates the EGR 
valve 2 according to the detection value and engine operation situation by the detection means 4. 
[0009] The exhaust air reflux way is connected so that these may be connected with a flueway 6 and the 
inhalation-of-air path 3 too hastily. The flueway 6 has extended so that exhaust gas may be discharged via a 
muffler 9 fi-om the exhaust manifold 8 of an engine 7. The inhalation-of-air path 3 leads the open air to the 
intake manifold 1 1 of an engine 7 via an air cleaner 10. The EGR valve 2 operates with the actuator 13 by 
which connection was carried out to the output section 12 of a control unit 5, makes a part of exhaust gas 
which flows a flueway 6 according to the opening join the inhalation-of-air path 3, and makes an engine 7 
flow back. 

[0010] The detection means 4 is formed in the inhalation-of-air path 3 of the downstream rather than the 
connecting location (unification location) 22 with the exhaust air reflux way 2. Flow rate VA of all the 
inhalation air containing the EGR gas which joined new mind by detecting a pressxzre etc. The intake air 
flow sensor 14 to measure. It consists of an oxygen density sensor 15 which measures the oxygen density 
R02 in [ all ] inhalation air using the electromotive force of a solid electrolyte etc., and an intake-air- 
temperature sensor 16 which measures the intake-air temperature Ti for amending the specific gravity of 
oxygen. Connection of these sensors 14, 15, and 16 is carried out to the input section 17 of a control imit 5, 
respectively. In addition, when the sensor which measures the mass flow rate of air is used as an intake air 
flow sensor 14, the intake-air-temperature sensor 16 may be omitted. In addition, the rotation sensor 18 
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which measiires the rotatid^PBrequency Ne of an engine 7 as a senso^ro detecting an operation situation 
and accelerator opening VL It has the accelerator opening sensor 19 for measuring, and connection is 
carried out to the input section 17 of a control unit 5. 

[001 1] The control unit 5 is equipped with the storage section 20 which memorizes the smoked tolerance 
value (smoked limit) decided from a regulation-of-exhaust-gas value, salability, etc., and the set point of 
the target oxygen density DO 2, and the comparison-operation section (CPU) 21 which performs a 
predetermined operation and a predetermined comparative judgment based on a detection value besides the 
input section 17 and the output section 12. the storage section 20 - an engine speed Ne and accelerator 
opening VL from - ftiel oil consimiption QF With the fiiel-oil-consumption map (refer to drawing 3 ) for 
asking an engine speed Ne and fuel oil consumption QF from ~ with the oxygen density map (referring to 
drawing 4 ) for asking for the target oxygen density DO 2 the smoked level map (refer to drawing 5 ) 
showing relation with oxygen ftiel ratio (Q02/QF) smoked concentration, and an engine speed Ne and fiiel 
oil consumption QF from — the oxygen ftiel ratio map (refer to drawing 6 ) for calculating the smoked 
tolerance value K is prepared. Among these, fuel oil consimiption QF If it carries out, the fuel oil 
consumption per unit time amount (a liter/ 1 time amount) is used. Moreover, inhalation air content Q02 in 
an oxygen fuel ratio (Q02/QF) is computed by the degree type. 

[0012] Q02=VA X gammaxRO 2/100 ~ ** ~ the oxygen ratio pile and the comparison-operation section 
21 at the time here [ temperature I Til gamma; ] By carrying out the comparative judgment of an oxygen 
fiiel ratio (Q02/QF), the smoked tolerance value K and the inhalation oxygen density R02 which were 
finally obtained by the retrieval and the operation on these maps, and the target oxygen density DO 2, 
respectively It asks for the optimal opening of the EGR valve 2 at the time, and the active signal to an 
actuator 13 is outputted via ttie output section 12. 

[0013] Next, the gestalt of operation of the exhaust air reflux control approach of this invention is 
explained as actuation at the time of the exhaust air reflux control unit of said configuration performing 
opening control of the EGR valve 2 (ref^ to drawing 2 ). 

[0014] That an operation situation should be grasped first, the engine rotation sensor 18 detects an engine 
speed Ne (ST 1), and it is the accelerator opening VL by the accelerator opening sensor 19. It detects (ST 
2). In parallel to this, the inhalation air temperature Ti which passes along the inhalation-of-air path 3 by 
the intake-air-temperature sensor 16 is detected (ST 3), the oxygen density sensor 15 detects the oxygen 
density R02 of inhalation air (ST 4), and it is the inhalation air content VA by the intake air flow sensor 
14. It detects (ST 5). While the EGR valve 2 is opening these detection, all the inhalation air that added not 
only new mind but EGR gas is applicable. 

[0015] Next, these detection values Ne and VL, and Ti, R02 and VA The comparison-operation section 21 
of the inputted control unit 5 performs a predetermined operation and retrieval. That is, by the fiiel-oil- 
consumption map shown in drawing 3 , it is the accelerator opening VL. And an engine speed Ne to fiiel oil 
consumption QF It searches (ST 6). For example, when the inside of drawing and an engine speed Ne are 
"n", it is the accelerator opening VL. If it is 70%, it is fuel oil consumption QF. It asks with "q." And by the 
oxygen density map shown in drawin g 4 , it is fuel oil consumption QF. And the target oxygen density DO 
2 is searched from an engine speed Ne (ST 7). For example, the inside of drawing and an engine speed Ne 
are "n" and fuel oil consumption QF. If it is "q", it will ask with 2= 17% of DOs. Next, the target oxygen 
density DO 2 for which it asked on this oxygen density map judges whether it is an EGR field and whether 
it is 2!=21% of DOs (ST 8). If the target oxygen density DO 2 is 21%, exhaust air reflux shall not be 
performed by making the EGR valve 2 into a close by-pass bulb completely (ST 9), and it retums to 
detection and retrieval of the flow beginning. And if it is an EGR field, it will ask for the oxygen fiiel ratio 
(K) which is equivalent to a smoked tolerance value on the oxygen fiiel ratio map shown in drawing 6 by 
flie aforementioned ** type while calculating amount Q02 of inhalation oxygen (ST 10) (STl 1). For 
example, if "n" and fuel oil consumption Q are among drawing and an engine speed Ne is "q", the oxygen 
fiiel ratio of a smoked tolerance value will be called for with "K2." And the comparison with the oxygen 
fiiel ratio (Q02/QF) by the smoked tolerance value K and the detection value is performed (ST 12). In this 
comparison, when an oxygen fiiel ratio (Q02/QF) is larger than the smoked tolerance value K (i.e., when 
the amount of oxygen used as a good smoke is secured), the EGR valve 2 from which an oxygen density 
R02 turns into the target oxygen density DO 2 is controlled (STl 3). For example, if it is R02>D02, 
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opening of the EGR valvel^^l be enlarged, the amount of EGR(s) w^roe increased, and it will be made 
to be ^et to R02=D02. Moreover, if it is R02<D02, opening of the EGR valve 2 will be made small and 
the amount of BGR(s) will be reduced. If the amount of EGR(s) becomes less, since the inhalation air 
content of new mind will increase so much, the oxygen density R02 of all inhalation air increases, and it 
makes opening small until it finally serves as R02=D02. At and when [ when an oxygen fiiel ratio 
(Q02/QF) is smaller than the smoked tolerance value K (i.e., when "a" is located on the left of "K" among 
drawin g 5 ) ] since the operation (rotation) field exceeding a smoked limit will exist as shown all over 
[ An ] drawing ~ Q02/QF ~ opening of the EGR valve 2 is made small so that it may be set to =K, and 
required amount Q02 of oxygen is secured (ST14). 

[0016] Thus, an oxygen density R02, and amount Q02 of oxygen and fuel oil consumption QF in [ all / 
containing EGR gas ] inhalation air The opening of the EGR valve 2 shall be controlled according to 
change of a ratio. When it is amoxmt Q02 of oxygen fewer than the smoked tolerance value K, make 
oxygen absolute magnitude increase and target smoked level is secured. Since it was made to consider as 
the oxygen density R02 required when it is many amount Q02 of oxygen, in order to decrease on target 
NOx level, it can certainly be compatible in the low smoke and maximum NOx reduction, and the highly 
precise EGR control according to all operation situations can be attained. For example, although inhalation 
air decreases rather than a steady state by the transients at the time of acceleration etc. as boost delay occurs 
and it was shown in drawing 7 when it applies to a supercharge diesel power plant, it is fiiel oil 
consumption QF. Since control in consideration of the amoimt of need [ of receiving ] oxygen (Q02/QF) is 
carried out, it can respond to change of the operation situation in an instant, and there is nothing with loam 
Lycium chinense about the situation where a smoked discharge exceeds the tolerance value K. Moreover, 
even if the situation of a proper is in each equipment that inhalation-of-air resistance increases by clogging 
of an air cleaner etc., and an inhalation air content decreases, highly precise EGR control can be performed, 
without being influenced by this. 

[0017] In addition, althou^ the smoked tolerance value K shall be changed according to an operation 
situation in drawin g 2 (STl 1), you may make it set up fixed as target level. Moreover, with drawing 4 </A> 
and the control map of drawing 6 , it is fiiel oil consumption QF about one parameter. Although carried out, 
it is the accelerator opening VL. You may use. Furthermore, there is JP,4-1 16654,U to which it was 
presupposed that EGR control is performed as a technique which should be contrasted with this invention 
so that the yield of a smoke may not exceed tolerance. However, since this proposal does not measure a 
smoked limit air content with the amount of target new mind inhalation and the oxygen in EGR gas is not 
taken into consideration, or variation arises in how for there to be [ too few ] and require EGR, and only the 
oxygen content in EGR gas is considered that highly precise EGR control is difficult. [ too ] In this 
invention, it is taking the oxygen in EGR gas into consideration, and the highly precise EGR control which 
prevents aggravation of the smoke by change of a service condition can be attained. 
[0018] 

[Effect of the Invention] Above, in short, according to this invention, highly precise EGR control to which 
a rapid change of an operation situation etc. is equivalent can be performed, and the outstanding 
effectiveness that the maximum NOx reduction is attained is demonstrated, always stopping the discharge 
of a smoke in an allowed value. 
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m-r^iBwti^&Ki, mzy"^ —ifju:r>-:^>\zmm-t^ 

EGRjM^ic:;^^^:^^:— 
fcJb. x>vf>©Mett!HJCJSi;fci«»S;^EGRffilP 

[0 0 0 3] 

[^I^Ti'^ftLi^tr-S^S] <i:C15Tfie*®EGR 
■4!l«It*l»T«. m^\,-£<^m^5-l 8 3 2 4^4i«»C 
S^$nTti?,J;e)IC. EGR* (=EGR^7.S/»f^ 
©AS+EGR;«/7>a) JcScJViTWPS:?f 5 J:^lcnc 

fc. -r-tt^D^Hl 2»C^-r«l:5fC. EGR^tNOxig 
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mm (EGR*!IL®^ONOxgtttSS«rlOO iLfci^ 

mi)^±^ < mtj. 0 . ii5^^^^c j3iiTfi*3-r/6^/S: egr* 

©S!<tTNOxiSSE**i2gi«»c^Yfr-5. dfifi. iS.- 
4'ft??fB#(iS^ U -y ^X-mm ^ iir^fzibizm^^X tp IZ 
^<<Dmm^^/oXiiO, mm.^izfJ:i>i:M'PT^tiit> 

xth^. '^r>-x:noyL^m.^^<r>^^m.\z^m&xum 
r^citisBsiTSD, ^<^\zmwm.\zii^x\i. m 

[0 0 0 4] 

[^Ii^»ftT^fcii)<75#IS] MtB^S^/S9t-r'^<* 
J^igH. EGR;tfX«r^tr^KA3S^^O®£3il*fi?tfiC9 
^•fkfrCJSC DTfiX Slti^-r'^ < E G R SOP &fT 

:t:®A2S^'4'©gg^SSco^'fb(c;£;i;TNOx$:<g; 
'iaSi±^^< EGRS!ltWi£:fT-5t>©T*-5. dOf^^S 

0, NOx{Sjl5*-CSt)$n^NOxU'<;U(iSe4eia 

tr *>>6^*3 ^ -r® Ai^^«^ \z^^\^x—mm tcit s ^ 

S;:^^:-^^ U'^JUttE GR:tfX + ®g5^fifc#lSUfc^ 

^ji*J*A a {C&#-r-5 C t (^9 #81) ^^tBfcLT 
1^-5. SfcSP^;tfXtf©^3giggttEGR*tCiD^fk 

f-sci: (01 o#^) , mm.iiy^^om%ms.\t:x.-> 
afeo. b55>t>©ASSta*<«as<tra— K3gss-cfex^ 

— i'tSm-fb-r-Sdi (0 7 #88) $:^tB75:LTti^. CI 
ne.©W55B£:^Sr^SxT2|s:%?gtt. t<e5lE©EGR*^ 
V»tt?5kia^J*Cf^to-5$!HSfA^^— ^'tLTv EGR 

[0 0 0 5] X>v'>©Set;^SZ{r;t:L; 
T E G R^©§IS€:liipT-5 d i: IC J: 0 S^^31oit$!lW* 
ffpfCKJUT, EGR;tfX*-&tf^®ASSt4'C0^^iS 

StXJ:f2±KA^m'^'cD^^ai:j^^«|^ai©Jt 

^b<^i:^ctp(-EGR#$Wfl|L. :*:€ri»i:#tttK 
^JSgd^'e^KJSig^ii? L < J; 3 (C E G R#$r«i| 




StXx > > jliEttiH ICJS U T E G R # * S -e-^. n 
> hn— ht<£e;t. ^ii> ha— h 

^Mi SritHi LTE G R#®S®BgfiESrfiJ»f-r Slt«iiR 

\zjz 0 E GR#*Sjire«»cw«i-r5. ;in-ex^:-ir 
ffiS!5«0ns iS»Si^ E G R n^. 

[0 0 0 7] 

[0 0 0 8] ^-rSlCioT. 
»?£:Mnit$-B-5;t»©il^^jlgitgS 1 fC^tt^nfciEGR 

# 2 Kstais 3 tc^tt e>n^®s5aaso^^j@s 

fflRZ/x>v'>gie<^}5Etlt;i;TE G R# 2 S:Sf)f^$-a- 

iz:in<^^!^r^^vtzm^-^tixi^^. sp^asse 

K^SI?S3(i, X7^^U-:^-l OSr^iUT^I-^ 

fZ^-^X{>^i>: EGR#2»i> a> ho— ;m.x^y h 5 
OUiASPl 2tcite«$n;t7i75^3.x-^' 1 3iz^r)Wj 

[0 0 10] «ltti^S4«. SP^jlSSS§2i:C0SMfig 
(.■^m&m.) 2 2 J;0=bTffitffliJC0KmiiSS3lC5Stt?>n 

EGR;«f;^S:-g-ty:i:KA^ao85fiVA SS'l^-r-SXT 

T^©A?5a^«KsiiigsRo2^&fflii^-r'2)es3giis-fe> 
-y— 1 5<t, sim<Ditm^miEr^fztf><D<&mmiT i 




9- 1 2 6 0 6 0 



c:tiS-fe>-+}— 1 4. 15. 1 6tt. -en-?-'nn> hn 

-;P:ax-y h5WA:tigpi 7lc^^$nTti-S. 7'j::}3x 
77D— t:>HJ— 1 4i:LT. Sg^coKadgfiSrltffl'J-T 
S-fe>-t*—Sr^fflb;t ©AiSff -fe: 1 6 * 

>-y— tLT. X>>'>7(D[HlgScNe^fhi|iJ-r-&(Hl^ 

■t>-y— iBi. Ti^±jm&VL ^mm-r^fztt><DT 

[0011] 3 > h p— ;HLx>y h 5 tt, XtsU ni&. 

e^s?^iigDo2©^^Mi&iH^-r-5tBigge2 oi, # 

SB (CPU) 2 1 t*<l^Xlr»5. gB«Eg52 OJCttX> 

v'>i5i^iS:NeSc;c7'i'-fe;nsavL d'>e>j^.^PtltSQ. 
F 2r*i^>Sfc^6oj!^.^s^l«#^Ji^.;,:/ (03#ss) X 

^MlSfifc (Qo2/Qf) X^:-d7jS^<hCD|i^^^^5T 
>^^— i7U^;UVyr^ (EI5#Bg) XVv'XueiS: 

fc^^j^^Jt (Qo2/'Qf) C^tt-SKA^^SQ 
02tt. ;fciC»cJ;oX»!ii-rsJ:-5Jc;S:oXtiS. 
[0012] Qo2=Va X r XR02/IOO — Q 
dCtCr ■; igST i (D^OKIilJtS 
■?-UXJ±t5illp:g5 2 Hi. 

ia»JCj;oXS*|6<j{C»e)nfc^igj^!^it (Q02/ 
Qf ) L7.=^—!7flf^JSi^m.Yi. SCX®AKlSi8SRo2 

t g^K.^ j@SDo2 <»: ^•?-n-?njti!^fijs'f-r ^ t C: J; 

oX> ■€-®^^©EGR#2<D«®Pagi£^Je), fcB:^g|5 
1 2 S:«l*bXTi7 5^3.X— iJ' 1 3'^(DV^mm^'S:\i!,ti 
T^Jc^fCTirpXVi-S. 

[0 0 13] i):tC2^^Hjog^^SBKS)jig:;^^0D^jgcr,jg 
^Sr, tafe^«£©*l^afiitS!lffligS»CctOEGR#2© 

psftww^ffpiswf^iftiiuxsjwr-s (S2#,^) . 

[0 0 14] ^■r3I^*^SE^ffiM-r-« . X>>'>[5ig 
■t>-tJ— 1 8{C±oXX>>'>(HlG»:Ne$r;giaiL (ST 

1) . Ti^-fe;i/PBS-fe>1J— 1 9fCJ;oX7'i'-t;HSS 
Vl S:^mr-5 (ST 2) . cni^gfrbX. KAia«-fe 
>-y— 1 6 {cJ:oX®^agS3 ^S^®A^miggT i 
Sr^ajL (ST 3) . g?3gSM-fe>-y— 1 SJCfcoXKA 
^^©K5RjaffiR02*«iaiL (ST 4) , XT 7 
-9—1 4»zJ;oXiJ5AS^ftVA Sr^ttJ-T^' (ST 5) . 
cmSW^tUH. EGR^2*<Ml,iXV^-5i:#«. fr^ 




[0 0 15] ^tCdtl^igiaiMNe, Vl . T I , 
Ro2. Va ^A:^;bfc3>hD— ;i.rL->y h soitiJi^ 

(ST 6) . mXim^P. X>v'>[HieS:Ne*^ rnj (D 

Ftt Tqj i^feenS, -e-L,T04tC^L>tKl!lieS 

BSS!^ig^Do2Sr«^^r-5 (ST 7) . m^ii^ 
•P. X>v'>I5ItegcNe*< rnJ . gS^sfPgltgQF 

Tqj Tsnts. Do2=i7%<h*i6e.n-5. ;^:tcc:©^ 

(ST 8) . BS?«!5^j8«Do2*<21«Tfen«EGR#2 

*±l^<i:LT (ST 9) . SP^jlSStifT^Di^iV^feW t 

mz (STIO) . 06{-^Ufcg^^Mmv-yytcJ;DX 
^— i7«:${!g|^MfCfflS-r-£.®E*Mi^i± (K) ^TkH)^ 
(STll) . fRJx.tSS^', x>i?>|Hl^^Ne*^ fnj . 

s?p^*«^it« rK2j t^s&e.n^. ^VTx=E-i^n 

^{g^MKi. ;giajM{CJ;.5K^*8^1t (Q02/QF ) 

ii<ottm^n3 (ST12) . :i(Dit«ic;feir^T, ^liljss^s^ 

it (Q02/QF ) *«X^-i7W$(E#MKJ;Dt>:*:#Vi 

Tt»St#l4, K^ieftR02*«S^^5gSS«Do2i:)&:-5 

J:5;a:EGR#2©$(lffll^fT3 (ST13) . «3J;^«Ro2> 
Do2T*n«, EGR^2C0gB_a*;^#< UT, EGR 
aSrli^U, I^02=TDo2i:7'J:-5>J:3tCf -5. *;tRo2< 
T>02-V$>Hii. EGR^20PflS?&/JvS< UTEGRS 
^?^e>-r. EGRfiTitjft^t, ^tlfdim^<^^X^§S. 

xmmmntt (qo2/qf ) d^x^-^^fF^Ps^fflKj: 

-r^S-ty-^^S^. raj *s Tkj 

fSCltlc^^wr. Q02/QF =Kt;5:5J;-5»CEG 
R#2 W8l^«r/JN$ < LT. i£fS?5:K3g«Qo2<&5S«t- 
5 (ST 14) . 

[0 0 16] ^1CDJ;^(C. EGR;yX€r-g-tJ'±SiA^^ 
4'®SS^ig«R02. SDqK^aQ02<i:^!|£f'SW«QF ii 
<Dlt(D^{\:l,ZfBCXEGR^2<Dm&^mm-r^h<Dii 

«L. ^liS?s!iaQo2t?fe-51S^ttB^NOx U'^jHC 

i&:^=e-i7Rzfik±m.(ONOxi&m&^^\zmiL-c 
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s>i\i>^mm^f5nzit^i^tiisi»mrj.EGRmmtim 

«5^£f«M«QF tC*f-r^!£J^SS*» (Q02/QF ) 
C t ^ < Si^^fj: EGR -5, 

[0 0 17] f3iiim2-c\tx'E-i7Wfmm.^mK^mu 
iikmzj^Ki^^^ (STll) fewiU/t*^, smu^juii 

F <i:L.TVX^75«. ^m^^xi>mt>f£ 

•p<i:Lfc*^¥4- 1 1 6 6 S AWji:^*'^^^, fcfcL 

iJtK-r^feCDTfSD. EGR;f7X4'®^^tt#«bT 

■r ^fe D E G R ® 0 ^Slzn =7 =^^*t^ C , igffl 
S;^EGR«!Hg75«jlbVvt5§-A6.ns. 2t:3g§g{ci3tiT 
EGR;tfXtJ'©K5g*#iSC-CV^5C:tT?. WB!Sk 
w^Yb fc J; S X ^7 ©^{b ^*«*{c:BJ5r CiSJtft;^ E 
G R$!i«d^31^-C^^ feOTf^S. 
[0 0 18] 

^. 

>t 7 D — 5^ -\' — h T S S . 
[03] 0 2(f(DjKlpf'SStS-7u/:r€:^UfcST?feS. 
[04] 02^'©®!3ggSv-y:7'<&^Ufe|g-T?fe-5, 
[0 5] 0 2©gS^i^mtX^— i'jSfitCDH^Sra^ 

[0 6] 0 2tf W®f^j^^ttV-y:r<&^Lfc0T$.^. 

[0 7] mmm&^T.'^-if^^WEammamiici^oy 

M^«r55bfc0Tfe-5. 
[08] agtt«JC±-5KlSi8«<D^{b*S^Lfc0t?fc 

[0 9] SmiaPJ^tSfd3X^:-i'j8a[,i:«)H«i£^L 

jii:0-e»«. 

[010] EGR^t»^R:^?X4'©KigJ8fl5i:<DKIfiS& 
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[012] ^^Sk^m<Dmm^^f^T^rcit>(DEGRmii 

1 m^mm^ 

2 EGR* 

3 

4 



5 a>Ha— h 

2 0 iB^gS 

2 1 it^mm^ 

2 2 ftj^^S 

Do2 S«SE^}gS 

R02 i^l^^i^ 

Qoz SS^fi 

Qf M^>!Sd#& 




(6) 
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ST 9 



GZED 

I ^ »/ST 1 

^ L /ST 2 



>03 



ST 4 
ST 5 
^ST 6 

■ST. 7 



ST 8 




Ne. Vu ;*»4> 



ST10 



'^Tll 




S ^ST14 



ST13 
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mil [@8] 




[012] 




^0 £6«^r%; 0 



